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Adrenal artery aneurysm encountered during
laparoscopic adrenalectomy for
pheochromocytoma
Roan Glocker, MD,a Daniel T. Ruan, MD,b David Gillespie, MD, FACS,c Steven Wittlin, MD,d
David Dombrowski, MD,e and Jacob Moalem, MD, FACS,a,d Rochester, NY; and Boston, Mass
Adrenal artery aneurysms are an extremely rare clinical entity. Only six previous case reports of adrenal artery aneurysms
exist, all of which were discovered after rupture. Herein, we describe the discovery of an unruptured adrenal artery
aneurysm found during laparoscopic adrenalectomy for pheochromocytoma. (J Vasc Surg 2011;54:216-8.)
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LA 33-year-old woman with a history of neurofibroma-
tosis and hypertension was referred for evaluation of hypo-
thyroidism. During her history, the patient reported that
she occasionally experienced crushing chest pain, high
blood pressure, anxiety and mood swings. Her physical
examination was only remarkable for a blood pressure of
163/95, heart rate of 70 beats per minute, and multiple
subcutaneous neurofibromas and café au lait spots. Her
mother had neurofibromatosis but died from ovarian can-
cer. Her father had adrenal cancer. She has a younger
brother who was alive and well. An evaluation for suspected
pheochromocytoma revealed elevated plasma metaneph-
rine and normetanephrine levels (1.93 and 1.53 nmol/L;
reference ranges 0-0.49 and 0-0.89 nmol/L, respectively).
An abdominal magnetic resonance imaging (MRI) scan
revealed a 2 cm  2.6 cm left adrenal mass that was
isointense to the spleen and hyperintense relative to the
liver, consistent with her biochemical diagnosis of pheo-
chromocytoma.
The patient received preoperative alpha blockade with
escalating doses of phenoxybenzamine and was brought to
the operating room for a transabdominal laparoscopic ad-
renalectomy. Intraoperatively, despite normal systolic
blood pressures, the adrenal gland was noted to be bound-
ing in concert with the patient’s cardiac rhythm. The pa-
tient had no hemodynamic fluctuations with manipulation
of the gland.
A large artery was found to be entering the adrenal mass
along its medial border. When this was clipped and divided
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216t its insertion to the adrenal gland, a 3 cm  1.3 cm
neurysm uncoiled from deep to the adrenal gland and was
learly originating from the left renal artery (Fig 1). An
ntraoperative vascular surgery consultation was obtained.
The aneurysm was laparoscopically clipped at its base
nd left in situ to thrombose following the uneventful
emoval of the adrenal tumor. As is typical in pheochromo-
ytoma, there were numerous feeding arterioles and veins,
nd many of these required ligation with the LigaSure
evice (Covidien, Mansfield, Mass). Total operative time
as not significantly different from an otherwise normal
aparoscopic adrenalectomy. There were no problems with
leeding or hemostasis and intraoperative blood loss was
inimal.
In review of the preoperative MRI, a 1.3 cm structure
as noted to arise from the renal hilum and extend to the
eft adrenal gland (Fig 2). The structure was characterized
y low signal intensity on precontrast and T-2 weighted
maging, but enhanced in the arterial phase. It was isoin-
ense to other vessels on equilibrium and delayed imaging,
nd corresponded to the intraoperative finding of an adre-
al artery aneurysm.
The patient had normal hemodynamics following the
peration and was discharged home, per routine, on post-
perative day number 3. Six months postprocedure, the
atient was in her usual state of good health, was normo-
ensive, and her symptoms had completely resolved. Her
ractionated plasma metanephrines were within the normal
ange (metanephrine 0.18 nmol/L, normetanephrine
.76 nmol/L). The patient gave her written consent for the
ublication of this report.
ISCUSSION
Visceral artery aneurysms are rare, but usually involve
he splenic, hepatic, superior mesenteric, and celiac arter-
es.1 There have been six previously reported cases of adre-
al artery aneurysms.1-6 While the exact cause of visceral
rtery aneurysms is not known, atherosclerosis, trauma,
nflammatory, and congenital causes may all play a role. The
ost commonly affected group is young pregnant women.
iver transplant recipients are at high risk for developing
isceral artery aneurysms, most often in the splenic artery.7
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matosis has also been noted.8
Although visceral aneurysms are usually asymptomatic,
patients with ruptured visceral aneurysms typically present
with acute onset of abdominal pain and hemodynamic
instability. Depending on the vessel involved, the rupture
can be transiently contained prior to free abdominal rup-
Fig 1. Intraoperative photograph demonstrating large adrenal
artery aneurysm separated from the renal artery by three titanium
clips. The pheochromocytoma had already been removed. AA,
Adrenal aneurysm; RA, renal artery; RV, renal vein.
Fig 2. Post-contrast arterial phase MRI of abdomen revealing a
1.3 cm vascular structure (green arrow) originating from left renal
artery.ture, thus providing a brief window in which to intervene.7 ewenty-two percent of visceral artery aneurysms present
ith rupture and or hypotension requiring emergent treat-
ent. This subset of patients has a 30% mortality as a result
f the rupture.5
Repair is indicated for visceral aneurysms because of
heir high risk of rupture. In pregnancy, this risk increases
urther, and carries a significant maternal and fetal morbid-
ty.3 Traditionally, aneurysm repair involved open ligation
f the diseased artery. Increasingly, percutaneous angiog-
aphy is being used as an important diagnostic test for
atients with suspected visceral aneurysms. Moreover,
atheter-based interventions such as coil embolization or
solation using covered stents are increasingly utilized, and
re now accepted treatment options for patients with vis-
eral artery aneurysms.9
Had our patient’s aneurysm been suspected preopera-
ively, we would have pursued antecedent workup and
reatment. She would have undergone computed tomog-
aphy angiography to demonstrate the presence of the
drenal artery aneurysm, and when verified, she would have
ndergone coil embolization of the aneurysm 2 weeks
efore adrenalectomy. This would have allowed sufficient
ime for the aneurysm to thrombose. She would have been
aintained on therapeutic doses of phenoxybenzmine dur-
ng this process. We would not have opted for the use of a
overed stent in the left renal artery, since pheochromocy-
omas are characterized by multiple feeding blood vessels,
nd we would be concerned with aneurysm reperfusion.
This is the seventh reported case of an adrenal artery
neurysm, and the first to be discovered prior to rupture. Of
he six previous reports (summarized in the Table), three
nvolved the right adrenal artery, and three involved the left.
our of the patients were male and two were female, one of
hom was 42 weeks pregnant at the time of rupture.1-6 One
ase was associated with a pheochromocytoma.6 No cases
ere associated with neurofibromatosis.
Although all six previous cases presented with rupture,
here were no deaths and no major morbidities. This is
ikely due to the retroperitoneal location of the aneurysm,
nd the resultant contained hemorrhage.
Ours is also the first reported case of laparoscopic
igation of an adrenal artery aneurysm. Because adrenal
rtery aneurysms are so rare, little is known about their
ptimal treatment, but both endovascular and open repairs
ave been described.1-6 Endovascular techniques were
sed for diagnosis in each of the six previously reported
ases of adrenal artery aneurysms, and were also successfully
sed for treatment in four of the six cases.1-6 In one case,
he aneurysmwas unable to be treated with an endovascular
pproach, and an open surgical repair was required.1 The
ixth reported patient was treated with an open ligation
ithout an attempted endovascular repair.5
ONCLUSION
Adrenal artery aneurysms are a rarely encountered clin-
cal entity. Their most frequent presentation occurs follow-
ng rupture, which requires emergent treatment with either
mbolization or ligation. If an adrenal artery aneurysm is
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ing, angiography should be used to clearly define the
anatomy, and coil embolization should be considered. If an
adrenal artery aneurysm is encountered intraoperatively, it
may be ligated and left to thrombose in situ.
The authors would like to thank Mrs Gianna Nixon for
her assistance in extracting and formatting the graphics in
this report.
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sms
reatment Associated factors Outcome
en ligation/
xcision
Atheromatous
changes on
pathology
No reported
complications
nscatheter
mbolization
Hypertension No reported
complications at
11-month follow-up
nscatheter
yanoacrylate
42 weeks gestation No reported
complications at
10-year follow-up
nscatheter
mbolization
ollowed by
pen
drenalectomy
Hypertension No reported
complications
en ligation/
xcision
None No reported
complications at
13-month follow-up
nscatheter
mbolization
Bilateral
pheochromocytoma
No reported
complicationseury
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